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STATUS OF CLAIMS : 

Claims 1-16, 18-23, 29-31, 33-44, 46, 50, 52 and 53 remain pending. 

REMARKS : 

As a preliminary matter, the Examiner is thanked for the courtesies extended in 
the telephonic interview with Michael Moran, Kimberly Denis-Mize and the undersigned 
on November 4, 2004. During the telephonic interview of November 14, Song et al., 
Hedley et al. and Fattal et al. were discussed. 

Rejection of Claims 1-16, 18-23, 29-31, 33-44, 46, 50, 52 and 53-35 U.S.C. 103(a) 

Claims 1 -1 6, 1 8-23, 29-3 1 , 33-44, 46, 50, 52 and 53 continue to be rejected under 
35 U.S.C. 103(a) as obvious over Song et al in view of Hedley et al. and Fattal et al. 
Claim 1, the only independent claim presently pending, reads as follows: 

1 . A method of transfecting dendritic cells comprising: 
providing dendritic cells; 

providing a transfection agent comprising polynucleotide adsorbed 
on surfaces of microparticles, said transfection agent being formed by a 
process that comprises: (a) providing microparticles comprising a 
biodegradable polymer and a cationic detergent, and (b) exposing said 
microparticles to said polynucleotide, said polynucleotide encoding an 
antigen associated with a virus, a bacterium, a parasite, a fungus or a 
tumor; and 

incubating the dendritic cells and the transfection agent ex vivo for 
a time sufficient to transfect the dendritic cells with the polynucleotide, 
thereby leading to the expression of said antigen. 

Claim 1 is unobvious over Song et al. in view of Hedley et al. and Fattal et al. 

According to the Office, Song et al. teaches methods of transfecting dendritic 
cells ex vivo or in vitro with a gene delivery vehicle comprising DNA encoding an 
antigen, such as a tumor antigen or HIV antigen, and use of the transfected dendritic cells 
to induce an immune response against the expressed antigen in vivo. Regarding gene 
delivery vehicles taught by Song et al., the Office agues that Song et al. teaches that for 
ex vivo/in vitro transfection of dendritic cells, both non-viral and viral gene delivery 
vehicles can be used, including the use of expression vectors complexed with polycations 
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or lipids or encapsulated in liposomes. The Office concludes that Song et al. teaches that 
numerous gene delivery vehicles can be successfully utilized to transfect dendritic cells 
including the use of plasmid/liposomes, and plasmid combined with cationic condensing 
agents. 

The Office acknowledges that Song et al. differs from the present invention by not 
teaching the claimed combination of polynucleotide, biodegradable polymer and cationic 
detergent as a transfection agent for dendritic cells. The Office contends, however, that 
Hedley et al. supplements Song et al. through its teachings regarding the use of 
microspheres comprising biodegradable polymers and DNA plasmids to introduce and 
express antigens encoded by the plasmids in antigen presenting cells such as 
macrophages and dendritic cells, both in vitro and in vivo, for the purpose of stimulating 
antigen specific immune responses. It is further argued that Hedley et al. provides 
motivation for introducing plasmid DNA encoding an antigen to antigen presenting cells 
such as macrophages and dendritic cells using biodegradable microspheres by teaching 
that DNA combined with biodegradable microparticles is efficiently phagocytosed by 
APCs and is an effective means for introducing nucleic acids into these cells. The Office 
further argues that Hedley et al. recognizes that dendritic cells are a "legitimate target" 
for microparticle transfection when they state that the point of introduction of 
plasmid/microparticles to skin is the transfection of dendritic cells. 

The Office acknowledges that Song et al. and Hedley et al. differ from the instant 
invention in that they do not teach the use of microparticles containing cationic detergent 
to transfect dendritic cells. Fattal is cited by the Office as allegedly providing motivation 
for including a cationic detergent in a microparticle by teaching that inclusion of a 
cationic detergent in microparticles increases the amount of polynucleotide associated 
with the polymer particles and increase the uptake of the nucleic acid by phagocytosis. 

These assertions are respectfully traversed for at least the following reasons. 

First, the invention of Hedley et al. is said to be based on the discovery that 
microparticles containing nucleic acids and having an appropriate size for phagocytosis 
can be made without adversely affecting nucleic acid integrity. Col. 1, lines 32-35. At 
least 99% of the microparticles of Hedley et al. have a diameter less than 100 microns 
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(fim). In Example 1 of Hedley et al. approximately 85% of the microparticles were 
between 1.1 and 10 microns in diameter. 

On the other hand, as briefly discussed in the telephonic interview with the 
Examiner on November 4, 2004, the particles of Fattal et al. are not microparticles like 
those of Hedley et al., rather they are biodegradable polyalkylcyanoacrylate 
nanoparticles . See Fattal et al. title. The preparation of nanoparticles in Fattal et al. 
references Courvreur et al (1984), U.S. Patent No. 4,489,055, which describes the 
methods for making alkyl-cyano-acrylate particles having diameters less than 500 
nanometers (0.5 ym). Procedures producing particle sizes of less than 200 nanometers 
(Example 1), between 300 and 500 nanometers (Example 2), and smaller than 200 
nanometers (Example 5) are reported. 

It is well known that particle internalization routes are dependent upon the size of 
the particle. For example, consistent with the teachings of Hedley et al, phagocytosis is 
defined by others in the art as a "process by which certain cells of the innate immune 
system, including macrophages and neutrophils, engulf large particles (> 0.5 fim in 
diameter. . .)" See Abbas et al., Eds. Cellular and Molecular Immunology (4 th ed., 2000), 
attached. See also Mukherjee et al., Physiological Rev, Vol. 77, 759-797 (1997), p. 783, 
attached. 

Hence, whereas large particles such as the microparticles of Hedley et al. (i.e., > 
0.5 fim) are known to be internalized by phagocytosis, nanoparticles such as those of 
Fattal et al, being less than 0.5 fim in size, are not. 

Because these references are directed to particles which are internalized via 
different pathways, it is respectfully submitted that one of ordinary skill in the art would 
not have been motivated to combine the teachings of Hedley et al. with those of Fattal et 
al., and it is further submitted that any degree of success observed with the nanoparticles 
of Fattal et al. would not be expected with the microparticles Hedley et al, and vice versa. 

These conclusions are buttressed by the fact that Hedley et al. is directed to 
entrapped nucleic acids, whereas those of Fattal et al. are adsorbed. 

Moreover, Fattal et al. reports the internalization of a 15-mer oligonucleotide 
adsorbed onto nanoparticles, and that the oligomer remains intact for several hours after 
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uptake. Of course, oligonucleotides perse do not function in the same manner as nucleic 
acid expression vectors, such as those described in Hedley et al. which encode and 
express a polypeptide. It is respectfully reiterated that the mere fact that a 15-mer 
oligonucleotide remains intact upon internalization would not have lead to a reasonable 
expectation that nucleic acid vectors such as those described in Hedley et al. would be 
expressed. 

For at least the above reasons, it is respectfully submitted that one of ordinary 
skill in the art would not have been motivated to perform the method set forth in claim 1 
in view of the teachings of Song et al., Hedley et al. and Fattal et al. and that a prima 
facie case of obviousness has not been established with respect to the presently pending 
claim 1 . 

Claims 2-16, 18-23, 29-31, 33-44, 46, 50, 52 and 53 depend from claim 1 and are 
therefore patentable for at least the same reasons as is claim 1. 

Reconsideration and withdrawal of the outstanding rejection under 35 U.S.C. 
§ 103(a) are therefore respectfully requested. 

CONCLUSION 

All pending claims are in condition for allowance, notification of which is 
earnestly solicited. The Examiner is invited to telephone the Applicant's attorney at 
(703) 433-0510 to resolve any outstanding issues in this case. 

CORRESPONDENCE 

Please continue to direct all correspondence to: 

Chiron Corporation 
Intellectual Property-R440 
P.O. Box 8097 
Emeryville, CA 94662-8097. 
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Respectfully submitted, 



Mayer Fortkort & Williams, PC 



251 North Avenue West, 2 nd Floor 
Westfield,NJ 07090 
Tel.: 703-433-0510 
Fax: 703-433-2362 



David B. Bonham 
Registration No. 34,297 



Certificate of Mailing By First Class Mall 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope 
addressed to: Mail Stop AF, Commissioner For 
Patents, P.O. Box 1450, Alexandria, VA 22313- 
1450 on tyi/o^ . 

Marjorie Scariati 



(Printed Name of Person Mailing Correspondence) 
' (Signature) 
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Mechanisms of Receptor-Mediated Internalization 

A. Peptide internalization motifs 
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C. Interaction of internalization motifs with clathrin-coated pits 

D. Mechanism of entry into cells 
Trafficking Through Endocytic Organelles 

A. Early and late endocytic compartments 
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C. Molecular mechanisms of endocytic traffic regulation 
Itineraries of Endocytosed Molecules 
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( Passage through late endosomes and delivery to lysosomes 
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Specialized Endocytic Processes 
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A. Phagocytosis 
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*»Wh«J«e . Sushmita, Kichik N. Ghosh, and Frederick E. Maxfleld, Endocytosis. PhyBiol Rev. 77: 769^803, 
-Mammalian cells take up extracellular material by a variety of different mechanisms that are collectively 
^ • "\l cnrtoc.vtt.ais. Endocytic mechanisms serve many important cellular functions including the uptake of extra- 
r *» ±*f nuirinnuv regulation of cell-surface receptor expression, maintenance of cell polarity, and antigen presents 

• 1-iMocyu'c pathways are also utilized by viruses, toxins, and symbiotic microorganisms to gain entry into cells. 
•* »-f On- best-characterized endocytic mechanisms is receptor-mediated endocytosis via clathrin-coated pits. lTiis 
^ ^Endocytosis constitutes the major emphasis of this review, with a brief discussion of other endocytic 

* Uiisnm and their comparison with the receptor-mediated pathway. This review describes and evaluates -criti- 
* <vnvm understanding of the mechanisms of entry of plasma membrane components such as the receptor- 
°* \ '' ,x,m l>loxes and membrane lipids as well as the extracellular fluid into cells. Hie intracellular sorting and 

° r t * e5 ° rnolec ^ e s up° n Internalization are also described The roles of endocytoaia in physiological 
f ^"'^Pical processes are discussed. These Include maintenance of cell polarization, antigen presentation, 
*ru t sj>on t atherosclerosis, Alzheimer's disease, and the endocytosis of toxins and viruses. 
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f of GLUT4 expressed at the plasma membrane, which is 
sustained while insulin is present (462, 463). The GLUT4 
molecules continue to recycle in the presence of insulin. 
An increase in the rate of externalization clearly plays a 
mayor role in the altered distribution of GLUT4. However, 
w hether the me of internalization is also altered is un- 
clear. Unfortunately, it has been difficult to make accurate 
kinetic measurements to determine the relative contribu- 
tions of these two processes. 

It is currently not known precisely how the recycling 
itinerary of GLUT4 differs from other recycling molecules 
such as transferrin receptors. It was recently shown that 
GLUT4 and VAMP-2 are enriched in a postendocytic com- 
partment distinct from the endocyric recycling compare 
meiu (300), but the pathways into and out of this compart- 
ment have not been determined. 



ENDOCYTOSIS 



783 



d 

y 

11- 
id 
in 

1TB 

Dn, 

\OT\ 

)i»c 
,na 
da- 
ting 

vesr 
id U 
in3A 
:tton 
aptif 



JT4* 

* i* * 

31UC0N 

,ftrai* 
absent 
icell^ 

-Gin 

ina) V s 

jiion 
uncti^- 

inc. * 1 
»efr^' 



D. Antigen Presentation 

Class II major histocompatibility complex (MHC)- 
ftstrirted presentation of extracellular antigens under 
nomul conditions is carried out primarily by "antigen 
.■reseating cells" that include macrophages, B cells, and 
lendriiic cells (62). During a sustained inflammatory re- 
*l>onse. however, even fibroblasts and endothelial cells 
an present class Il-restricted antigens, due to the upregu- 
nion of class II MHC expression by interferon^ (52). 
foreign (nonsell) antigens presented on the ceil surface 
v class II molecules activate helper T cells (53). Intact or 
.vive ant igen molecules are first degraded or "processed" 
Her internalization into small peptides and are then 
\nmd by the MHC molecules for presentation (53). Class 
molecules avoid binding peptides during their biosyn- 
(*sis due to the presence of an additional "invariant" 
^■vin thai blocks peptide loading in the secretory pathway 
'"-). The invariant chain then targets the class II MHC 
jlcc-ule io intracellular organelles, that are either part 
or relaied to, the endocytic pathway (21, 263, 288). 
^fru evidence from several groups shows that the com- 
ment tor antigen loading, while having many of the 
^racterisiics of an endosomal organelle, is physically 
*-mci from the early and the late endosomes and from 
donso-core lysosomes (7, 391, 507, 635), A proposed 
■w /or this compartment is the "M1IC" (372). 
Uptake of an antigen by receptor-mediated endocyto- 
■'•8- via a surface immunoglobulin) has been reported 
^vise more efficient T-ceU activation than uptake by 
■ 1 Pinocyiosis (265, 376). Furthermore, antigens car- 
•M io the endocytic pathway by different cell surface 
Vufl seem to result in differential efficiency of pre- 
(375). It has been postulated that although deg- 
^•n of the antigens to release presentable peptides 
starts in the early endosomal compartments, 
uf U\e degradation occurs in the later (more acidic) 



compartments, giving ri9e to the complete repertoire of 
peptides for cell surface presentation (52). In the low pH 
environment of the endosomes or the MIIC, the invariant 
chain is released from the class II molecule, thus allowing 
it to bind the antigenic peptides Tor presentation (52). The 
pathway taken by the antigen-loaded class H molecules 
from these endocytic compartments to the plasma mem- 
brane is not clear. Because class II MHC molecules are 
stable even when they are not bound to any peptides, 
reintemalization of these "empty" molecules and peptide 
loading in subsequent internalization steps may also con- 
tribute to the overall efficiency of antigen presentation 
(136, 316). 



VI. OTHER (NONCLATHEIN-MEDIATED) MODES 
OF ENDOCYTOSIS 



A- Phagocytosis 

Phagocytosis was described by Metchnikoff In the 
late nineteenth century (318). It is receptor- and actin- 
dependent and clathrin-independent internalization of 
large particles and microorganisms (typically >0.5 //m) 
into a cell (392). A particle that is endocyiosed by this 
mechanism may be recognized directly by the receptors 
on the phagocyte surface, or it may be first "opsonized" by 
coating the particle with 'opsonins." The m^jor opsonins 
used by cells are complement components and immuno- 
globulins (162). Specific receptors recognize the opsonins 
and engulf the particle. During periods of high phagocytic 
activity, up to 40% of the plasma membrane may be inter- 
nalized in 16 min (450), In mammals, phagocytosis is car- 
ried out primarily by the so<alled professional phago- 
cytes/' which include the neutrophils, monocytes, and 
macrophages as well as other cells of myelogenic lineage 
such as microglia in the brain. Although neutrophils, 
monocytes, and macrophages constitute the main reper- 
toire of phagocytic cells in mammals, other cell types also 
have varying phagocytic capabilities, many of which are 
enhanced for cells in culture (118, 151). 

The predominant model for ingestion of a particle by 
phagocytosis is the "zipper model 11 (163, 164). According 
to this model, close apposition of a particle to the plasma 
membrane of a phagocyte is an essential but not sufficient 
first step for its phagocytosis. Phagocytosis Involves the 
extension of a pseudopod (in the form of a closely fitting 
sleeve of plasma membrane) around the particle to be 
engulfed, with a sequential recruitment of cell surface 
receptors to Interact with the native proteins or opsonins 
on the surface of the particle. As a result, the pseudopod 
extends only as Car as its surface has ligand to bind the 
receptors, in a way analogous to the teeth of a zipper. 
Because pseudopod extension is a highly localized event, 
phagocytosis of one particle does not cause an indiscrimi- 
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